PA 1058382 



UNITED STATES DEPARTMENT OF COMMERCE 



United States Patent and Trademark OfQce r£q» 2 2 0 CT 



2003 



August 28, 2003 I WlPO PCT 



THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFHCE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 



APPLICATION NUMBER: 60/420,590 
FILING DATE: October 23, 2002 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 





By Authority of the 

COMMISSIONER OF PATENTS AND TRADEMARKS 



S 



L. EDELEN 
Certifying Officer 



f SUBSTT 




i2 • 

WO 
\ OB 

|C 



SUBSTITUTE for Provisional App^tion for Patent CoverfSheet PTO/SB/16 (lO-Ot) 
Approved for use througb 10/^172002. OMB 0651-0032 
X3S. Patent and T^demark Oflice; U.S. DEPARTMENT OFCOMMERCB 




to 



PROVISIONAL APPUCATION FOR PATENT COVER SHEET 

This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1^3 (c). 



o 



DOCKET NUMBER 



21234PV 



INVENTOR(S) 



Given Name (first and middle pf any]) 



Family Name or Suraamc 



Residence (City and eiflier State or Forrifin Country) 



TOSHIAKI 

TAKEHIKO 

CHIE 

MASASHI 

KBNICHI 



MASE 
IlDA 

KADOWAKI 
KAWASAKI 
ASAKAWA 



OKAZAKI, AICHI. JAPAN 
OKAZAiCl, AICHI. JAPAN 
OKAZAKl, AICHI, JAPAN 
OKAZAKl, AICHI, JAPAN 
OKAZAKI, AICHI, JAPAN 



IXl Additional inventois are being named on the separately numbered sheets attached hereto 



TTTLg OF THE INVENTION (500 characters max) 



PROCESS FOR MAKING SPIROLACTONE COMPOUNDS 



CX)RRESFONDENCB ADDRESS 



Direct all CcOTespondence to: 



Merck & Co., Inc. 
Patent Department- RY60-30 
P.O. Box 2000 
Rahway 



[X] Customer Number j 000210 1 



STATE 



New Jersey 



ZIP CODE 



07065 



COUNTRY 



U.S.A. 



ENCLOSED APPUCATION PARTS (ckeck all that appfy) 



IXl Specification Number of Pages 

\ I Drawing(s) Number of Sheets 

I I Application Data Sheet Se e 37 CFR 1.76 



47 



□ CD(s). Number 
I I Other (specify) 



METHOD OP PAYMENT OF FDJNG PEES FOR THIS PROVISIONAL APPUCATION FOR PATENT (check one) 



[ I A check or money order is enclosed to cover the filingfees 

1^ The Commissioner is hereby authorized 
to charge filing fees or credit any 
overpayment to Deposit Account Niunben 



13-2755 



FILING FEE 
AMOUNT ($) 



$160.00 



The invention was made by an agency of dio United States Government or under a contract with an agency of die United States Government 
^No. 

n Yes, the name of the U.S. Government agency and the Government contract number are: ^ . — 

Respectfully submitted, 



SIGNATURE 

TYPED or PRINTED NAME BAERBEL R. BROWN 
TELEPHONE m2->S94>0672 



Date 



((f appropriate) 



\ 10/23/2002 




1 47.449 



EXPRESS MAIL CERTIFICATE 

DATE OF DEPOSIT October 23. 2002 

EXPRESS MAIL NO. EL92063i601US 



I HEREBY CERTDPY THAT THIS CORBESPONDENCE IS BEING DEPOSITED WITH THE 
UNITED STATES POSTAL SERVICE AS EXPRESS MAIL "POST OFFICE TO ADDRESSEE** 
OS THE ABOVE DATE IN AN ENVELOPE ADDRESSED TO ASSISTANT COMMISSIONER 
FOR PATENTS, l/^fflBM^GTON.D.C. 20X31. 

MAILEDBY 0 khJA6.i\ J I^ DATE October 23, 2002 



In Duplicate 



CainpatffeaiCTniedfbmiT^ramn^ >0«»«00l 



TITLE OF TTHE mVENnONr 

PROCESS FOR MAKING SPmOIJ\CTONE COMPOUNDS 

BACKGROUND OF THE JNVENTTONr . . 

The piesent invention relates to a process for the preparation of the 
pyrazole of formula I. 




the compounds of fbnnula I are intermediates useful for the. preparation of the 
spirolactone con^unds of fonnula n. 




The compounds of formula n, along vdth their use as NPYS ' 
antagonists for treating bulimia, obesity or diabetes, were disclosed in U.S. Patent No. 
6,335,345, which is incorporated by reference herein in its entirety, and in WO 
01/14376 (published on 3/02/01). The comjwunds of formula E are also useful as 
agents for the treatment of various diseases related to NPY, including, but not Umited 



to, cardiovascular disotders, such as hypertension, nephropathy, heart disease, 
vasospasm, arteriosclerosis and the like, central nervous system disorders, such as : 
bulimia, depression, anxiety; seizure, epilepsy, dementia, pain, alcoholism, drug 
withdrawal and the like, metabolic diseases such as obesity, diabetes, hormone 
abnormality, hypercholesterolemia, hyperlipidemia and the like, sexual and 
reproductive dysfunction, gastrointestinal disorder, respiratory disorder, inflammation 
or glaucoma, and the like. . . . _ 

U.S. Patent No. 6335345, which is incorporated by reference herein 
in its entirety, and w6 01/14376. describe a process for preparing the compounds of. 
formula n. 

Process^ for the preparation of l-phenylpyrazol-3-amine by reacting a 
phenyihydrazine With 2^chloroacrylonitrile, 3-chloroacryl6nitrile, 2,3- 
dichloropropanenitrile. or 23-dibromopropanenitriie are described in the Journal of 
Heterocyclic Chemistry, vol. 19, pp. 1265 and 1267 (1982). However, for the 
reactions utilizing 2-chloroacrylonitrile. 2,3-dichloropropanenitrile, and 2.3- 
dibrpmopropanenitrile. the yield of the l-phenylpyrazol-S-amine is very low. 
Additionally, the 3-chlotoacrylonitiile starting material is very difficult to pr^>are. 

SUMMARY dp THE INVENTION 

• The present invention provides a process for preparing compoimds of. 

structural formula L 




I 



The process involves converting an unsubstituted or substituted phenyl 
hydrazine salt of formula m. such as the hydrochloride salt mA. into the free phenyl 




hydrazine m with a base. Alternatively, the process may. start with the free phenyl 
hydrazine III. The free phenyl hydrazine HI is then reacted with an acrylonitrile to 
form the unsubstituted or substituted phenyl pyrazple of formula 1. The pyrazole of 
formula 1 may be treated with an acid to form the pyrazole salt of general formula IC. 

Scheme A illustrates the preparation of pyrazoles of formula I, and 
salts thereof as exemplified by IC. 

Scheme A 

/. * , , 

HgN . HgN ; 

NHNHz'AcId NHgNHg . ^ n''^ Acid 

'N"^ 





saltoflll III Ra . . 

I ^ . . IC, salt of I 



Resulting tiie pyrazole I, or the pyrazole salt IC, with a spiiolactone of 
formula IV gives sfMrolactone amides of general structural fonhula II. 
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niyr AH FH DESCRIPTION OF THE INVENTION ■ 

By this invention, there is proviided a process for the preparation of a 
5 compbund of structural formula I, or a salt, hydrate or polymorph thereof, • 




I 



10 


r1 and are 


both independently selected from the group consisting of 




(1) 


hydrogen, . 




(2) 


halogen. 




(3) • 


nitro. 




(4) 


lower alkyl. 


15 


(5) 


halo(lowa)alkyl,. / . 




(6) 


hy<boxyQower)alkyI, 




(7) 


cyclo(lower)al.kyl. 




(8) 


lower alkenyl, • , 




(9) 


lower alkoxy. 


20 . 


(io) 


halo(lower)alHoxy, 




(11) 


lower.alkylthio. 




(12) 


carboxyl, . 




(13) 


lower alkanoyl. 




.. (14) 


lower alkoxycarbonyl, 


25 


(15) 


loy/a alkylene optionally substituted with oxo, imd . - v - 




(16) 


-Q-Ar3. wherein Q is selected from the group consisting of a 
single bond and a cfurbonyl, and 



wherein Ar2 is selected from the group consisting of 
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• • 1 



5 



10 



15 



20 



25 



. ■ • j&o'o^isdS^^ 



(1) aiyl, and 

(2) . heteroaryl, . . 

wherein Ar2 is unsubstituted or substituted.with a substituent selected from 
the group consisting of 



(a) 


. halogen. 


(b) 


cyano. 


(c) . 


lower alkyl. 


(d) 


ha]o(10wer)alk}d. - 


(e). 


hydroxy(ldwer)aIkyU 


(b 


hydroxy, " 


<g) 


lower alkoxy. 


(h) 


halo(lower)alkoxy. 


(i) 


lower alkylanuno. 


(j) 


. di-lower alkylamino. 


(k) 


lower alkanoyl, and 


0) 


aryl; 



comprising the steps of: 
- (a) fonnipg a Hydrazine solution; 
*(b) • adding a compound of fonnulaV 

,^ , • 

R^b , wherein . 

• ' .V • • . 

r3 is selected from the group consisting of 

(1) lower alkyU 

(2) aryl, and 

(3) -CH2aryI, 

to the hydrazine solution of step (a) to form a mixture; and 
(c) heating the mixture of step (b) to a temperature between about 50^C to 
about lOb^C; 

to afford the compound I, or a salt, hydrate or polymorph thereof . 

In one embodiment of the present invention, the hydrazine solution of 
step (a) is formed by dissolving a compound of formula III . 

-5- 




iii a solvent; 

5 In one class of this embodiment, the splvent is selected from the group 

consisting of • " • 

(a) . -C 1-4 alcohol; 

(b) . toluene; 

(c) tetrahydrofiiran; and 
.0 (d) diraethylformamide, 

or a mixture thereof . 

In one subclass of this class, the solvent is ethanoL In another 
*♦ subclass, the solvent is toluene-ethanol. 

15 In another embodiment of the present invention, the hydrazine solution 

of step (a) is formed by treating a salt of a compound of formula ni 




NHNH2 Acid 



. siBdtof III 

20 with a base in a solvent. 

In one class of this embodiment, the solvent is selected from the group 

consisting of 

. . (a) . -C 1-4 alcohol; 

(b) . toluene; 
25 (c) tetrahydrpfuran; and 

(d) dimethylformamide, 
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or a mixture thereof. 

In a. subclass of this class, the solvent is eth^ol. In another subclass of 
• this ciassi the solvent is toluene-ethanoL 

5 In another class pf this embodiment, the salt of the compound of 

formula in is selected from the group consisting of hydrochloride salt, hydrobromide 
salt, dihydrobromide salt, mesylate salt, tosylate salt and sulfate salt. In a subclass of 
this class, the salt of the compound of formula m is a hydrochloride salt. 

10 In another class of this embodiment, the base is selected from the 

group consisting of 

(a) sodium ethoxide, 
* (b) sodiuni methoxide, * 
(c) lovfOT alkylamine, 
15 (d) l,8-diazabicyclo[5.4.0]undec-7-ene, 

(e) potassium /-butoxide, and 

(f) sodium hydroxide. 

In a subclass of this class, the base is sodium' ethoxide. 

20 In another embodiment, r3 is selected from the group consisting 

lower alkyl. In a class of this embodiment, r3 is selected from the group consisting 
of: -CH3!-CH2CH3,-(CH2)2CH3,-<:H(CH3)2/-(CH2)3CH3,and^^ 
. In a subclass of this class, R3 is -CH2CH3. 

In another embodiment of the present invention, step (c) is aged for a 

25 period of about 4 hours to 48 hours. In a class of this embodiment, step (c) is aged for 
a period of about 10 to 30 hours. . 

In another embodiment of this invention, the process fiirther comprises 
step (d) of isolating the compound of formula L 

30 

In another embodiment of this invention, Rl and R2 ace independently 
selected from the group consisting of • - 

(1) hydrogen, 

(2) halogen, . 
35 (3) lower alkyl. 
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(4) halo(lower)alkyl, 

(5) . lower alkenyl, ... 

(6) lower alkanoyl, 

(7) lower alkylene optionally substituted with oxo, and 

5 (8) -Q-Ar2, wherein Q is selected from the group consisting of a 

single bond and a carbonyl, and 
wherein Ar2 is selected from the group consisting of 

(1) 

(2) heteroaryU 

10 wheiein Ar^ is iinsubstituted or substituted with a substituent selected from 

the group consisting of 



(a) 


- halogen,' 


(b) 


cyand. 


(c) 


lower alkyi. 


(d) 


. halo(loweir)alkyl, 


(e) 


. hydroxy(lower)alkyl. 


(0 


hydroxy. 


(s) 


lower alkoxy. 


(h) 


halo(I6wer)alkoxy, 


(i) . 


lower alkylaihino. 


(j) 


di-lqwer alkylamino,' 


(k) 


lower alkanoyl, and 


(1) 


aryl. 



25 In ?i class of this embodiment, Rl is hydrogen and R2 is selected from 

the group consisting of . * 



(1) 


hydrogen. 


(2) 


.2-fluoto, ■ 


(3) 


3-fluoro, . 


(4) 


4-fluoro, 


(5) 


S-fluoto, 


(6) 


2-chl(Mro, 


CT) 


3-chloro, 


(8) 


• 4-chloro, 


(9) 


2-difluoromethoxy, 
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(10) 3-difluorpmethoxy, . 

(11) 2-methyl, 

(12) 2.pyridyl, 

(13) 2-quinolyl, and 
5 (14) 3-quinolyl; 

. . - In a subclass of this class, Rl is hydrogen and R2 is selected from the 
group consisting of 

(1) hydrogen, 
10 . (2) 2-fluoro, 

• (3) 3-fluoro, and 
. (4) 4-:fluoro. 

In another subclass of this class, both Rl and R2 are hydrogen. 
IS In another subclass of this class, R^ is hydrogen and R2 is 2-fluqio. - 

In yet another subclass of this class, Rl is hydrogen and R2 is 4-fluoro. 

In another embodiment of this invention, the process further comprises the 

step (e) of treating the compound of formula I 

'20 ■ ' . ' 

• H2N • 

R2 

. , . . , I • • • '* • 

with an acid to form a salt. . . 
25 ' ' In one class of this embodiment, the aqid of step (e) is selected from 

the group consisting of acetic acid, oxalic acid, hydrpbromic acid, hydrochloric acid, 
anhydrous p-toluene sulfonic acid, p-toluene sulfonic acid hydrate, p-toluene sulfonic 
acid monohydrate, and methane sulfonic acid, or a mixture thereof. 
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In one subclass of this class, the acid of step (e) is selected from the 
group consisting of acetic acid, oxalic acid, hydrochloric acid, anhydrous p-toluene 
sulfonic acid,/^-toluene sulfqnic iacid hydrate, p-toluene sulfonic acid monohydrate, or 
a mixture thereof . 

5. In another subclass of this class, the acid of step (e) is hydrochloric 

acid. 

Inyetanothersubclassof this class, the acid of step (e) is p-toluene 
sulfonic acid monohydrate. 

6 In another cIms of this embodiment, the salt formeid is the p-toluene 

sulfonic acid salt of formula lA, or a hydrate or polymorph thereof , 



HoN 




■*2 , wherein 

lA . . . 

15 . . r1 and are both independently selected from the group consisting of 

(I) hydrogen, 
<2) halogen, : 

(3) nitro, ■ 

(4) lower alkyl, 

20 (5) halo(lower)alkyl, 

(6) hydroxyOower)alkyl, 

(7) cyclo(lower)alkyl, . 

(8) . lower alkenyl, 

(9) lower alkoxy, 

25 (10) halo(lower)alkoxy, 

(II) lower alkylthio, 

(12) carboxyl, , ' 

(13) lower alkanoyl. 
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(14) lower alkoxycarbonyU 

* (15) lower alkylene optionally substituted with oxo, and 

' (16) -Q-Ar2, wherein Q is selected from the group consisting of a 

single bond and a carbonyl, and 
wherein Ar2 is selected from the group consisting of 

(1) sryl, and 

(2) heteroaryU 

wherein Ar2 is unsubstituted or substituted with a substituent selected from 
the group consisting of . 



10 


. (a) 


halogen. 




.(b) 


cyano. 




(c) 


lower alkyl. 




(d) 


halo(iower)alkyl. 




(e) 


hydroxy(lower)alkyl. 


15 


(0 


hydroxy. 




: (g) 


lower alkoxy, 




(h) 


halo0ower)alkoxy. 




(i) 


lower aikylamino. 




. (j) 


di-lower alkylaminio. 


20 


(k) 


lower alkanoyl, and 




0) 


aryl. 



• In yet another class of this embodiment, the salt formed is the . 
hydrochloric acid salt of formula IB; or a hydrate or polymorph thereof, 

25. 

. HaN 




'2 , wherein 

IB 



and aie both independently selected from the group consisting of 
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(1) hydrogen, 

(2) .halogen, 

(3) nitix), 

(4) lower alkyl, 

(5) halo(lower)alkyl, 

(6) . hydroxy(lower)alkyl, 

(7) cyclo(lower)alkyl, • . ' ^ 

(8) lower alkenyl, 

(9) lower alkoxy, . 

(10) haloi[lower)alkoxy, . 

(11) . lower alkylthio, . 

(12) carboxyl, 

(13) lower alkanoyl, 

(14) lower alkoxycarbohyl, 

(15) lower alkylene optionally substituted with oxo, and 

(16) -Q-Ar2, wherein Q is selected from the group consisting of a 
single bond and a carbonyl, and 

wherein Ar2 is selected from the group consisting of . 
(1) aryl, and 
(i) heteroaryl, 

wherein Ar2 is unsubstituted or substituted with a substituent selected from 
the group consisting of 



(a) 


halo^n. 


(b) 


cyano, . 


(c) 


lower alkyl. 


(d) 


halo(lower)alkyl. 


(e) 


hydroxy(lower)alkyl. 


(0 


• hydroxy. 


(g) 


lower alkoxy. 


(h) 


halo(lower)alkoxy, . 


(0 


lower alkylamino. 


0) 


di-lower all(ylaniino, 


(k) 


lower alkanoyl, and 


(1) 


aryl. 



By this iiivention,.there is also provided a compound of formula lA 




1 and R^. are both indej^ndently selected from the group consisting of 

(1) hydrogen. 

(2) . halogen, 

(3) :nitro, 

(4) lower alkyl, 

(5) halo(lower)alkyl, 

(6) hydroxy(iower)alkyl, 

(7) cyclo(lower)alkyl, 

(8) lower alkenyl, 

(9) lower alkoxy, • 

(10) haloGower)alkoxy, 

(11) lower alkylthio, 

(12) carboxyl, 

(13) . lower alkanoyl, 

(14) lower alkoXycarbonyl, 

(15) lower alkylene optionally substituted with oxo, and 

(16) -Q«Ar2. wherein Q is selected froni the group consisting of a 
single bond and a carbonyl, and 

wherein Ar2 is selected from the group consisting of 

(1) aryl, and 

(2) heteroaryl. 
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10 



• 



wherein Ar^ is unsubstituted or substituted with a substitu6nt selected from 
the group consisting of 



(a) 


halogen. 


(b) 


• cyano. 


(c) 


•lov/er alkyl. 


(d) 


halo(lower)alkyI, 


(e) 


hydroxy(lowfer)alkyl. 


(0 


hydroxy. 


(g) 


■lower alkoxy. 


(h) 


halo(lbwer)alkoxy. 


(i) 


lower alkylamino. 


(j) 


di-lower alkylamino, 


(k) 


lower alkanoyl, and 


0) 


aiyl. 



15 or a hydrate or polymprpH thereof. 

• By this invention, there is also provided a compound of formula IB 




. • '^2 . , wherein 
20 IB 

and are both independently selected from the group consisting 

• of 

(1) hydrogen. 

(2) halo^il, 

25 . (3) nitrb, - .. 

(4) lower alkyl, 

(5) haIo(lower)alkyl, 

(6) hydroxyOower)aikyl, 
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C7) 


cyclo(lower)alkyl, 


(8) . 


lower'alkenyl, ". 


(9) 


lower alkoxy; 


(io) 


halo(lower)alkoxy, ... 


(11) 


lower alkylthio, 


(12) 


carboxyl. 


(13) 


lower alkanoyU • 


(14) 


lower alkoxycarbonyl. 


(15) 


lower alkylene optionally substituted with oxo, and 


(16) 


-Q*Ar2> wherein Q is selepted from the group consisting of a 




single bond and a carfoonyU an4 


wherein Ar2 is selected from the group consisting of ' 


(1) 


aryU and 


(2) 


heteroafyl. 



wherein Ar^ is unsubstituted or substituted with a substituent selected from 
.the group consisting of 

• (a) halogen, 

(b) . cyano, 

(c) . lower alkyl, 

(d) haloOower)alkyl, 

(e) . hydroxy(lower)alkyl, 

(f) hydroxy, 

(g) lower alkoxy, 

(h) halo(Iower)alkoxy, 

(i) . lower alkylamino, 
(j) di-lower alkylamino, 

. (k) lower alkanoyl, and 

(I) 

or ^ hydrate or polymorph thereof. ' * 

By this invention, there is also provided a compound of formula 1^ 
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H2N 



n'' \1 TsOH 




1-4 



or a hydrate or polymorph thereof. 



5- ■ 



By this inyentioii, there is also provided a crystalline form of the 
tosylate salt of compound 1:4 



10 



H2N 



TsOH 




1-4 



15 



By this invraition. there is also provided a compound of 2il 

K 

N \ HCI 




2-1 



or a hydrate or polymorph thereof. 
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5 



. . By this invention, there is also provided a compound which is a 

crystalline form of the hydrochloride salt of compound 2-1 • 



H2N 




2-1 . 

The compounds in the processes of the present invention include 
10 stereoisomers, such as optical isomers, diastereomers and geometerical isomers, or 
tautomers depending on the mode of substitution. The present invention is meant to ; 
comprehend all such isomeric forms of the corhpounds in the compositions of the 
present inventiph, and their mixtures. All hydrates, solvates and polymorphic 
crystalline forms of the above-described compounds and their use, including their use 
15 in the processes of the instant invention, are encompassed within scope of the instant 
invention. 

' "Halogen" refers to fluorine atom, chlorine atom, bromine atom and 
iodine atontL ' • 

"Ci^ alcohol" refers to methanol, ethanol, n-propainol, isopropanol, n- 

20 butanol, isobutanol, sec-butanol and tert-butanol, and the like. 

. • . * . *TLower alkyl" refers to a straight- or branched-chain alkyl group of Ci 
to Cg; for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, isopentyl, hexyl, isohexyl, and the like. 

*lIaloGower)alkyr refers to the aforesaid lower alkyl substituted with. 
25 1 or more than 2, preferably 1 to. 3 aforesaid halogen atoms identically or differently at* 
the substitutable, surbitrary positions, for example, fluoromethyl, difluoromethyl, 
trifluoromethyl, 2-fluoroethyl, 1,2-difluoroethyl, chloromethyl, 2-chloroethyI, 1,2- 
dichloroethylt'bromomethyl, iodomethyl, and the like. 
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"HydroxyGower)alkyl" refers to the aforesaid lower alkyl substituted 
with 1 or more than 2, preferably 1 or 2 hydroxy groups at the substitutable, arbitrary 
positions, for example, hydroxymethyl, 2-hydroxyethyl, 1-hydroxy-l-methylethyl, 
1,2-dihydroxyethyl, 3-hydroxypropyI, and the like. 

"Cyc]b(lower)alkyr refers to a cycloaikyl group of C3 to C6, for 
example, cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl, and the like. 

**Lower alkenyl" refers to a straight- or branched-chain alkenyl group 
of C2 to C6> for example, vinyl, l-propenyl, 2-propenyl, isopropenyl, S-butenyl, 2- 

butenyl, 1-butenyl, l-methyl-2-propenyl, l-methyH-propenyl, l-ethyl-l-ethenyl, 2- 
methyl-2-propenyl, 2-methyH-propenyl, 3-methyl-2-butenyl, 4.pentenyl, and the like. 

. *Tx>wer alkoxy" refers to a straight- or branched-chain alkoxy gcpujp of 
Ci to C6,.for example, methoxy, ethoxy, prbpoxy, isopropoxy, butoxy, sec-butoxy, 

isobutoxy. tert-butoxy, pentyloxy, isopentyloxy, hexyloxy, isohexyloxy, and the like. 

"Halo(lower)alkoxy** refers to the aforesaid lower alkoxy substituted 
with 1 or more than 2, preferably 1 to 3 aforesaid halogen atoms identically or • 
differently at the substitutable, arbitrary positions, for example, fluoromethoxy, 
difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy, 1,2-difluoroethoxy, 
chloromethoxy, 2-chlorbethoxy, 1,2-dichloroethoxy, bromomethoxy, iodomethoxy, 
and the like. 

"Lower alkylthio'* refers io a straight- or branched-chain alkylthio 
group ofCi to C6, for example, methylthio, ethylthio, propylthio, isopropylthio, 
butylthio, sec-butylthio, isobutyltfiio, tert-butylthio, pentylthio, isopentylthio, 
hexylthio, isohexylthio, and the like, 

**Lower alkylamine" refers to an amine which is mono-, di- or 
trisubstituted with a straight- or branched-chain alkyl group of Ci to C4, for example, 

methylamine, ethylami.ne, propylamine, isopropylamine, butylamine, sec-butylamine, 
. isobutylamine, tert-butylamine, dimethyl amine, trimethyl aniine, diethyl amine, * 
triethyl amine, diisdpropylethyl amine, and the like. 

'lx)wer alkanoyr* refers to an alkanoyl group containing the aforesaid 
lower alkyl, that is, an alkanoyl group of C2 to C7. for example acetyl, propionyl, 

butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, and the like. 

"Lower alkoxycarbonyl" refers to an alkoxycarbonyl group containing 
the aforesaid lower alkoxy, that is, ah alkoxycarbonyl group of C2 to C7, for example,. 
. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, 

-18- 
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butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyU and the 
like. 

"Lower alkylene optionally substituted with oxo** refers to a straight- 
or branched-chain alkylene group of C2 to C6 which may be substituted with 1 or 

. 5 more than 2, preferably 1 0x0 group at a substitutable, arbitrary position, for example, 
ethylene, trimethylene, tetramethylene, pentamethylene, hexamethylene, I- ' * * 
oxoethylene, 1-oxotrimethylene, 2-oxotrimethylene, 1-oxQtetramethylene, 2- 
oxotetramethylene, and the like. 

*^Aryr include^ phenyl, naphthyl, and the like. 

10 **I{eteroaryr refers to S- or 6-membered monocylicheteroaromatic 

group which contains 1 or more than 2, preferably 1 to 3 hetero atoms identically or 
differently selected from the group of oxygen atom, nitrogen atom and sulfur atom; or 
condensed heteroaromatic group,* where the aforesaid monocylic heteroaromatic group 
is condensed with the aforesaid aryl group, or with the identified or different aforesaid 

15 monocylic heteroaromatic group each other, for example, pyrrolyl, furyl, thienyl, 
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,.isoxazolyl, 1,2,3-triazolyl, 
l,2,4*triazolyl, tetrazolyl, bxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4- thiadiazolyl, 1,3,4- 
. . thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,2,4- triazinyl, 1,3,5- 
triazinyl, indolyl, benzofurahyl, benzothi^nyl, benzimidazolyl, benzoxazolyl, 

20 benzisoxazolyl, benzothiazolyl, benzisothiazolyl, indazolyl, purinyl, quinolyl, 
isoquinolyl, phthalazyl, naphthylidinyl, quinoxalinyl, quinazolinyl, cinnolinyl, 
pteridinyl, pyrido[3,2-b]pyridyl, and the like. 

"Lower alkylamiho" refers to an amino group mono-substituted with 
the aforesaid lower alkyl, for example, methylamino, ethylamino, propylamino, . 

25 isopropylamino, butylamino, sec-butylanuno, tert-butylamino, and the like. 

"Di-lower alkylamino'' refers to an amino group di-substituted with 
. identical or <fifferent aforesaid lower alkyl, for example, dimethylamino, 
diethylamino, ethylmethylamino, dipropylamino, methylpropylamino, 
. diisopropylamino, and the like. 

30 In order to disclose the aforesaid comp6unds' of the general formula I 

more detailed, the various symbols used in the formula I are explained in more detail 
by the use of preferired embodiments. 

"Aryl or heterdaryl which. may be substituted, the subsdtueht being 
selected from the group consisting of halogen, nitro, lower alkyl, halo(lower)alkyl, 

35 hydrpxy(lower)alkyl, cycIo(lower)alkyl, lower alkenyl, lower alkoxy, 
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halo(lower)alkoxy. lower adkylthio, carboxyl, lower alkanoyl, lower alkoxycarbonyl, 
lower alkylene optionally substituted with oxo» and a group represented by formvila of 
-Q-Ar2" refers to unsubstituted aforesaid aryl or aforesaid heteroaryl, or the aforesaid 
aryl of aforesaid heteroaryl which has substituent(s) iat the substitutable, arbitrary 

5 position(s). The aforesaid substituent can be, identically or differently, one or more . 
than 2, preferably 1 or 2 selected from the group consisting of halogen, nitro» lower 
alkyl, halo(lower)alkyl, hydroxy(lower)alkyl, cyclo(lower)alkyU lower alkenyl, lower 
alkoxy..halo(lower)alkoxy, lower alkylthio, carboxyl, lower alkanoyl, lower 
alkoxycarbonyl, lower alkylene optionally substituted with oxo, and a group of 

0 . formula: -Q-Ar2. 

. Halogpn atom as the aforesaid substitaent includes fluorine atom, 
chlorine atom, and the like preferably, 

Lower alkyl as the. aforesaid substituent includes methyl, ethyl, propyl, 

isopropyl, and the like preferably; , 

15 Halo(lower)alkyl as the aforesaid substituent includes difluoromethyl, 

trifluoromethyl, and the like preferably. 

Hydroxy(lower)alkyUs the aforesaid substituent includes 

hydroxymethyl, 2-hydroxyethyl, 1-hydroxy-l-methylethyl, and the like preferably. 

CycloOower)alkyl as the aforesaid substituent includes cyclopropyl, 
20 cyclobutyl, and the like preferably. 

Lower alkenyl as ^e aforesaid substitueiit includes vinyl, l-propenyl, 
2-methyl-l-propenyi, and the like preferably. 

Lower alkoxy as the aforesaid substituent includes methoxy, ethoxy, 

and the like preferably. 
25 Halo(lower)alkoxy as the aforesaid substituelits includes 

fluoromethoxy, difluoromethoxy. trifluoromethoxy, and the like prefer^^^ 

Lower alkylthio as the aforesaid substituent includes methylthio, 

ethylthio, and the.like preferably. . . ^ 

Lower alkanoyl as the aforesaid substituent includes acetyl, propionyl, 

30 and the like preferably. 

Lower alkoxycarbonyl as the aforesaid substituent includes 
methoxycaibonyl, ethoxycarbonyl, and the like preferably. 

Lower alkylene optionally substituted with oxo as the aforesaid 
substituent includes 1-oxotetramethylene, and the like preferably. 
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In a group of formula: -Q-Ar2 as the aforesaid substituent, Ar2 
represents aryl or het6roaryl which niay be substituted, the substituent being selected 
froni the group consisting of halogen, cyano, lower alkyl, halo(lower)alkyl, 
hydroxy(l6wer)alkyl, hydroxy, lower alkoxy, halo(lower)alkoxy. lower alkylamino, 
di-lower alkylamino, lower alkanoyl and aryl; 
. Q represents a single bond or carbonyl. 

"Atyl or heteroaryl which may be substituted, the substituent being 
selected from the group consisting of halogen, cyano, lower allqrl, halo(lower)alkyl, 
hydrbxy(lower)alkyl. hydroxy, lower alkoxy, haloaower)alkoxy, lower alkylamiho, 
di-Iower alkylanuno, lower alkanoyl and aryP refers to unsiibstituted aforesaid aryl or 
aforesaid heteroaryl, or the aforesaid aryl or aforesaid heteroaryl which has 
substituent(s) at the substitutable, arbitrary position(s). The aforesaid substituent can - 
be, identically or differently, pne or not less than 2, preferably I or 2 selected from the 
group consisting of halogen, cyano, lower alkyl, haloObwer)alkyl, 
hydroxy(lower)alkyl, hydroxy, lower alkoxy, halo(Iower)alkoxy, lower alkylamino, 
di-lower alkylamino, Ibwer alkanoyl and aryl. 

Halogen atom as the aforesaid substituent includes, preferably, fluorine 
atom, chlorine atom, and the like. 

Lower alkyl as the aforesaid substituent includes, preferably, methyl, 
ethyl, propyl, isopropyl, and the like. 

HaIo(lower)alkyl as the aforesaid substitupnt includes, preferably; 
difluoromethyl, trifluoromethyl, and the like. 

HydroxyOower)alkyl as the aforesaid substituent includes, preferably, ! 
hydroxymethyl, 2-hydroxyethyl, l-hydroxy-l-methyliethyl, and the like. 

Lower alkoxy as the aforesaid substituent includes, preferably, 
methoxy, ethoxy, and the like. 

Halb(Iower)alkoxy as the aforesaid substituent includes, preferably, 
fluoromethoxy, difluoromethoxy, trifluoromethoxy, and the like. 

Lower allgrlaniino as the aforesaid substituent includes, prefen^ 
methylamino, ethylamino, and the.like. 

Di-lower alkylamino as the aforesaid substituent includes, preferably, 
dimethylaniino, diethylamino, and the like. 

Lower aikanoyl as the aforesaid substituent inclucjes, preferably, acetyl, 
propionyl, and the like. 
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Aryias aforesaid substituent includes, preferably, £*enyl, and the . 

■ .like. 

The substituent(s) of Ar2 include, preferably; halogen, cyano, lower 
alkyl, halo(lower)alkyl, hydroxyOower)alkyl, hydroxy, halo(lower)alkoxy. and the 
.5' like. 

Aiyl in Ar2 includes, preferably, phenyj, and the like and heteroaryl 
includes imidazplyl, p5Tidyl, benzofuranyl, quinolyl, and the like. 

Consequently, a group of formula: -Q- Ar2 includes, for example, 
phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyU 2,3-difluorophenyl, 2,4- 
10 difluorophenyl, 3.5-difluojophenyl, 2^hlorophenyl, 3-chlorophenyl. 4-chloriophenyl, 
;2-cyanophenyl, 3-cyanophenyl, 4-cyahi3phenyK 2-methylphenyl, 3-methylphenyl, 4- 
methylphenyl, 2-fluofp-5-methylphenyl, 3-fluoromethylphenyl. 2- 
• : trifluoK>methylphenyl,'3-trifluoromethylphenyl, 4-trifluorometfiylphenyl, 2- " 
methoxyphenyl. 3-methoxyphenyl, 4-methoxyphenyl. 3-fluoro-5-methoxyphenyl, 3- 
15 fluoromethoxyphenyl. 3-difluoromethoxyphenyl, 3-(2-hydroxyethyl)phenyl. 3- 
. hydioxymethyiphenyl,3-(l-hydroxy-l-methylethyl)phenyl,3.-hydroxyphehyl.4- 

hydroxyphenyl, 2-irmdazolyl, l-ethyl-2-imida2olyl, l,2,4-thiadiazol-5-yl, 1,^ 
. thiadiaol-2-yl,2-pyridyl,3-pyridyl,4^pyridyl,2-ethyl-4-pyridyl,4-pyriinidinyl,5- 
pyrimidinyl, 4-benzo[b]furanyl, 5-ben2!p[b]furanyl. 7-benzo[b]furanyl. 2-quinolyl, 3- 
20 quindlyl, 4-quinolyl, 5-quinolyl, 6-quinolyl, 8-quinolyl, benzoyl, 2-pyridylcaibonyl, 
and the like, and preferably, phenyl, 2-flu<m>phenyl, 3-fluoiDphenyl. 3.5^ 
difluorophenyl, 3-chlorophenyl, 4-chlorophenyl,3-cyan6phenyl, 3- 
■ trifluoipmethylphenyl. 3-difluoromethoxyphenyl. 3-(2-hydroxyethyl)phenyl, 3- 
hydroxyphenyl, 4-hydroxyphehyi, l-ethyl-2-imidazolyl, 2-pyridyl, 7-benzo[b]furanyi, 
25 2-quinolyl, 3-quinolyl, benzoyl, 2-pyri(tylcarbonyl. and the like. 

The salts of compounds of formula I, including, but not limited to, 
compounds of formula IA,IB, and IC, refer to the pharmaceutically acceptable and 
common salts, for example, base addition salt to carboxyl group when the compound 
has a carboxyl group, or acid addition salt to amino or basic heterocyclyl when the 
30 compound has an amino or basic heterocyclyl group, and the like. 

The base addition salts include salts with idkali metals (including, but 

not limited to, sodium, potassium); alkaline earth metals (including, but not limited to, 
. calciurn, magnesium); anmioniimi or organic amine? (including, but not limited to, 
trimethylamine, triethylamine, dicyclohexylamine, ethanolariiihe, diethaholainine, 
35 triethanolamine, procaine, NJ>J*-dibenzylethylenediamine), and the like. 
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■ The acid addition salts, include salts with inorganic acids (including; 
but not limited to, hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, 
perchloric acid), organic acids (including, but not limited to, acetic acid, oxalic acid, 
maleic acid, fiimaric acid, tartaric acid, citric acid, ascorijic acid, trifluoroacetic acid, 
5 acetic acid), sulfonic acids (including, but not limited to, methanesiilfonic acid, 

isethionic acid, benzenesplfonic acid, p-toluenesulfonic acid, p-toluenesulfonic acid 
monohydiate, p-toluene sulfonic acid hydrate, camphor sulfonic acid), and the like. 

Poljraiotphism can be defined as tiie ability of the same chemical 

substance to exist in different crystalline structures. The different sjructuies are 
10 referred to as polymorphs, polymorphic modifications or forms. The pyrazole tosylate 
salt M has been found it exist iii at least two polymorphic npnsolvated forms. Form 
A and Form B, each of which can be formed by careful pontrol of the crystallization 
conditions.' 

15 In the schemes and examples below, various reagent symbols and " 

abbreviations have the following meanings: • 



AcOEtorEtOAc: 


ethyl acetate 


DBU: 


1 ,8-diazabicyclo[5,.4i01undec-7-ene 


EtOH: 


.. ethanol 


g: 


grams 


BPAC: 


isopropyl acetate 


HCl: . 


hydrochloric acid 


HPLC: 


high pressure liquid chromatography 


NaCl: 


sodium chloride 


NaHCOs: 


sodium bicartjonate . 


NaOEt: 


sodium ethoxide . 


NaOH: 


sodium hydroxide 


mL: 


milliliter 


mmol: 


millimole 


mol: 


• moles/liter 


MTBE: 


methyl t-butyl ether 


THF: 


tetrahydrofuran 


TspH: 


p-toiuene sulfonic acid 


TSOHH2O: 


p-toluene sulfonic acid monohydrate 




The compounds of the present invention can be prepared by employing 
the following General Scheme, which shows one embodiment of the present invention 
wherein a 2-fluorophenylhydrazine salt of compound III is reacted with an 
acrylonitrile of formula V. The pyrazole compounds of formula I, and salts and 
polymorphs thereof, are prepared from commercially available starting materials, such 
as 2-fIiiorophenylhydjrazine hydrochloride Id, and ethoxyacrylonitrile 1:2, as shown 
in Example 1 and 2. 
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GENERAL SCHEME 



NHNHjj • Acid 
salt of III 



,CN 



base 



H2N 




R2 



Acid 



H2N 



•Acid 




R2 

IC. salt of I 
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. EXAMPLE 1 . 
Pre paration of l-(2-Flu6rophenvl)-lH-Pvrazole-3-Amine Tosvlatc 1-4 




1-3 



Step A : Preparation of l-(2-Fluorophenvn4H-Pvra2ole-3'-Amine 1-3 

To a suspension of the 2-fluorophenylhydrazine hydrochloride iil (50 
• 10 g, JEMCO, Inc.) in EtOH (300 mL) was added 20 weight % NaOEt in EtOH (292.97 
g, Nihon Soda). The ethoxyacrylonitrile 1::2 (53.76 g, Degussa).was then added at . 
ambient temperature. The reaction mixture was warmed to about 82°C and aged for 
20 to 28 hours. The reaction mixture was cooled to ambient temperature. To the 
batch was aidded water (250 mL, S volumes) and 6N HCl to adjust the mixture to a 

15 pH between about 2.9 - 3. 1. The resulting aqueous EtOH solution was stirred at 
20^C to 25^C for 1 to 2 hours. After treatment with 5N NaOH to adjust ttie solution 
to a pH of about 6.5 to 8.0, the reaction mixture was concentrated ta circa 600 mL (12 
volumes), then IPAC (750 mL) was added. The layers were separated and the 
organic layer was washed with 10% aqueous NaCl (200 mL). Activated carbon 

20 (Sirasagi P, 1.75g,3.5 weigh % to 2-fluorophenyIhydrazine HCl) was added to the 
resulting solution at ambient temperature. After 1 to 20 hours treatment of the 
activated carbon, the cake was washed with IPAC (4 volumes to a weigh % to 2- 
fluoropheriylhydrazine HCl, 200mL). the combined organic layers were 
concentrated to about 410 - 510 mLXlO - 12.5 volumes lo assay gram of pyrazole 1- 

25 3) to give H2-fluorophenyl)-lH-pyrazoIe-3-amine 1:^. 
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. Selected Signals iH NMR (300 MHz, DMSO-d6): 5 7:84 (d, J=2.6 Hz, IH). 7,72 (dd. 
J=8.2, 1.8 Hz. IH), 734 (ddd, J=ll.l, 7.9, 1.7 H?, IH), 7.28-7.14 (m, 2H), 5.77 (d, 
J=2.6 Hz, IH), 5:10 (brs, 2H). 

5 Compound J^3 is also characterized by differential scanni 

calorimetry (DSC). The DSC curve for compound 1:3 is characterized by an . 
endotherm with a peak temperature of 46.98 **C + 2''C, when obtained under the 
following measurement conditions: 

. Appratus: DSC 2920(TA Instruments) 
10 Sample cell: 60 micn)literHasteroyB closed cell (KASEN 

Engineering Co., Ltd) 
Lamp: 10 ^^Omin. (ambient - 300X) 
Atmosphere: 

in cell: atomospheric pressure - 
15 oiit cell: atomospheric piessuie. 



Step B : Preparation of the Tosvlate Salt 1-4 




TsOH 



1:3 .1:4 



Pyrazole tosylate (0.5 weight % to assay grams of pyrazble, 105 mg, 
25 form-H) was added to the reaction mixture as seed. TSOH H2O (27.07.g 142.32 

mmoU 1.2 equivalents to assay % of pyrazole h^) in EtOH (67.2 mL) was added to 
the solution of compound JUS, from step A, over 3 hours, followed by IPAC (2.5 
.volumes to assay grams of pyrazole, 52.5 mL) over 1 hour at room temperature. The 
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mixture was stirred for about 14 to 17 hours. The batch was cooled to O^'C, aged for 2 
hours and then filtered. The cake was washed with EtOH-IPAC (1:9, 84 mL), IP AC 
(84 mL), and then dried in vacuo at 30^C to give the pyrazole tosylate salt ^4 (Form- 
n crystal). 

5 

Selected Signals: iH NMR (500 MHz. DMSO-de): 5 9.68 (brs, 3H), 8.24 (dd, J=2.0, 
2,0 Hz, IH), 7.72 (dd, J=8.0. 8.0 Hz, IH), 7.51-7,42 (m, 419, 7.37 (dd. J=7.6, 7.6 Hz, 
IH), 7.12 (d. J==7.9 Hz, 2ifl), 6.44 (d, J=2.3 Hz, IH), ^^^^ 

10 Instead of seeding form-ll crystals, foim-I crystal seeding and the 

above treatment gave the f orm-I crystal of pyriE^ole tosylate. 

Crystal Foim-I 

The prepared l-(2-fluorophenyl)-lH-pyrazoIe-3-amine tosylate salt 1:4 
15 (Form-n crystal, 1 g) was stirred in EtOH-MTBE (1:4.5 mixture, 20.1 mL) at room 
temperature for 23 hours. The crystal wa$ filtered and washed with MTBE to give I7 
(2-fluoiophenyn-lH-pyrazole-3-amine tosylate salt- 1-4 flPorm-I crvstal. 95%). . 

Crvstal Form-n 

20 . To a solution of crude i-(2-fluor6phenyl)-lH-pyrazole-3-amine 1-3 

(3.42 g, 18.29 mnioL) in EtOH (13.7 mL) was added p-toluenesulfonic acid (4.41 g, 
23.2 mmoL) in EtOH (11 mL), and then drop wise MTBE (8.6 mL) over 0.5 h at room 
temperature. The seed (pyrazole tosylate, form I crystal, 0.25 weight % to assay grams 
of pyrazole) was added then aged at this teniperature for 0.5 h. To this slurry was - 

25 added additional MTBE (103 mL) over 3.0 hours and stirred for 13 hours at room 
temperature. The crystal was filtered and washed with MTBE-EtOH (9: 1 , 27.4 mL) . 
. to gi ve l-(2-fluorophenyl)-lH-pyrazole-3-amine tosylate salt 1^4 (Fonh-II crystal, 
58%): 

30 The following powder X-ray diffraction analysis data in Tables 1, 2 

and 3 were measured by RINTl 100 (manufactured by Rigaku International 

Corporation) and analysis methods were as follows: 

X-ray radiation source: Cu, 

tube voltage: 40 KV, 
35 tube current: 30 mAi 

.28- 



10 



monochfonomater: automatic monochromater 

monorecbiving slit: 0.60 itim 

goniometer: Wide angle gonionieter, 

scan step: 0.02 degrees, 

sqan speed: 2.00 degrees/minute, 

divergence slit (DS): 1 degree, 

scattering slit: ,1 degree, • 
receiving slit (RS): 0.15 millimeter, 
measured temperature: ambient temperature* 

Table 1. Powder X-tav diffraction: ^(2-FluoroDh envn-lH-Pvraz6le-3-Amine 

Tosvlate 1-4, Crystal Form-I . 

2ef 2 theta^f degrees) . Irtterisitvfcps) 





5.020 


573 


15 


7.700 . 


183 




. 9.400 


617 




9.600 


642 




13.300 


116 




14.240 


2230 


20 


14.500 


,973 




. 14.660 


2589. 




i4.920. 


140 




15.400 


262 




: 15.900 


. 2225 


25 


16.020 


2582. 




17.140 


198 




19.180 . 


805 




19.460 . 


1358 




20.020 


6311 


30 


21,360 


476 




21.680 


1705 




22.840 


1142 




. 23.000 


1575 




23.140 


928 


35 


23.640 


834 
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24.540 


343 


25.34<) 


263 


25.620 


27(59 


25.700 


3756 


25.980 


773 


26.460 


545 


26.680 . . 


611 


26.9i80 


558 


27.420* 


279 


28.200 


1494 


28.740 


123 


29:460 


450 


30.020 


256 


30.580 


124 


31.240 


2024. 


31.520 


309 


31.900 


253 


32.300 


233 


33.620 


305 


34.820 


254 


35.260 


343 


35.860 


163 


36.300 


159 


. 37.260 


123 


37.680 


219 


38.220 . 


204 


38.700 


231 


39.060 . 


173 



30 Although Fonh I of l-(2-fluon>phenyl)-lH-pyrazole-3-aminetosylate 

1-4 is chaiacterized by the complete group of angle 2 theta values listed in Table 1, all 
the values are not required for such indentification. Fbnn I of l-(2-fluorophenyl)-lHT 
pyrazole-S-amine tosylate M can be identified by the angle theta value in the rangp.of 
14.2 to 14.3°, Fonn 1 of l-(2-fluprophenyl)-lH-pyra2ole-3-ainine tosylate M can be 
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ictentified by any one of the following angle theta values, or any one of the following 
groups of angle theta values: 

a) 14.24°; ' 

b) 14.2 -14.3° and 21.6 - 21.7°; 

5 c) 14.2 -14.3°, 20.0 - 20.1°. and 21.6 -21.7°; 

d) 14.2 -14.3°, 20.0 - 20,1°, 21.6 -21.7°, and 31.2 -31.3°; 

e) 14.24°, 14.6 - 14.7°, 15:9°, 16.0 - 16.1°, 19:4 - 19.5°, 20.0- 20.1°, 21.6 - 21.7?, 
22.8 - 22,9°, 23°, 25.6 - 25.7°, 25.7°, 28.2° and 31.2 - 31.3". Additionally, each 

• of the angle 2 theta values from Table 1 can be expressed to two decimal places as 
.10 follows: 14.24°. 14.66°, 15.90°. i6.02°, 19.46°, 20.02°, 21.68°, 22.84°, 23.00°, 

■ 25.62°, 25.70°, 28.20° arid 31.24°. ! . 



Table 2. Powder X-rav diffraction: l-f2-Huorophenvn-iH-Pvrazole-3-Amine 



IS 


Tosvlate 1-4. Crvslal Form-II 






20f2 thetaKdeerees^ 


Intensitvfcps') 




2.220 


.384 




8.680 


4040 




9 JOO 


395 


20 


11.980 


3610 




14.560 


• 276 




15.340 


1130 




15.680 ■ ■. 


238 




. . 16.080. 


129 


25 


16.720 


206 




17.460 


190 




. 17.780 


272 




. 18.200 


.726 




18.820 


1295 


30 


19:i60 


211 




20.100 


565 




20.520 


3939 




20.660 


2817 




22.500 


1494 


35 


23.640 


398. 



^31- 



24.040 




24^420 


ton 


.24.920 




25.740 


214 ' 


26.080 


504 


26.360 


8Uo 


27.100 


288 


28.240 


1106 


29.320 


234 


29.880 


•58r 


30.280 


310 


30,920 


/,o 1 


32.940 


5 /O 


34.280 




.. 34.700 


358 


35.420 


146 


37.140 . 


161 


37.440 


199 


. 38.360 


248 


38.940 


398 


39.(580 


209 



Although Fonn E of l-(2-fluorophenyl>lH-pyrazole.3.aimne tosyl^^ 

M is characterized by the complete group of angle 2 theta values listed in T*lc 2, all 
f values are not ,equired for suchindentification.FormnofH2-fluoro^^^^^^ 

lH-pyrazole-3-amine tosylate M can be identified by the angle theta value in tiie ^ 
range of 8.6 to 8.7°. Fonn I of lK2-fluon,phehyl)-lH-pyrazole-3-aimne tosylate 1=4 
can be identified by any one of the following angle tl^eta vrfufes. dr any one of the 
following groups of angle theta values: • 

a) 8.68**; • , 

b) 8.6 -8.7" and il.9- 12.0"; 

c) 8.6-8.7Ml.9-12.0°.and20.5-20.6»; 

H^ «ft 87° il9-12.0°,20.5 - 20.6°,and20,6 - 20.7°;and 
* si - tV. - 12.0-. 15.3 - .5.4». .8.8 - IS,,-. 20.5 - 20.6-. 20.6 .20.7-. ^ 
. 215'. A4<tttionally.««:hofthcinBle2theta.alu«sf>omTrt>telc«ibe 
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expressed to two decimal pla«K as follows: 8.68». 11.98». 15.34«, 18.82°. 20.52». 
* 20.66°, 22.50*, and 28.24". 

Compound JdL is also characterized by differential scanning 
calorimetry (DSC). The DSC curve for compound M is characterized by an . 
eridotherm with a peak temperatuie of 140.29 °C + 2°C. when obtained.under the 
same measurement conditions as for compound 1^, Example 1 , Step A. 



10 EXAMP1B2 

Pmpararion of l-(2-Flubrop henvlVlH-Pvni^^ole-3-Amine Hydrochloride 2-1 
Step A : Preparation of l-r2-FluorOp henvn-iH-Pvrazole-3- Amine 1-3 





CN 

NaOEl/ 




NHNH2HCI . — . EtOH 

F '. 
1-1 



To a suspension of the 2-fluorophenylhydrazirie.hydrocWoridel-l 
(12.5 g. 76.9 mmol, JEMCO) in aOH (75 mL, 6 volumes) was added 20 weight % 

20 NaQEt in EtOH (72.9 g)v/hile keeping the temperature less than SO'C. The 
ethoxyacrylonitrilel::2 (13.4 g,Degussa) was then added at 25«»C. The reaction 
mixture was wanned to about 82°C over 30 minutes and then aged for 20 to 28 hours. 
The reaction mixture was cooled to ambient temperature. ' Water (62.5 mL, 5 
volumes) and 6N HCl, to adjust the mixture to a pH between 2.9 to 3. 1, were slowly 

25 added to tbe reaction mixture while keeping the temperature below 30 "C. The 

resulting aqueous ethanol solution was stirred at a temperature of about 20**C to 25*'C 
for 1 to 2 hours, then treated with 5N NaOH, to adjust the pH to between 6.5 to 8.0. 
The resulting solution was concentrated to 150 mL (12 volumes) in vacuo at 40 "C, 
and then extracted with toluene (125 mL) two times. 
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• the organic layer was washed with 10% aqueous NaCl (62.5 mL. 5 
volumes). Activated carbon (Shirasagi P. 3.5 weight % to 2-fluorophenylhydiBziue 
HCl 473 5 mg) was added to the resulting solution at ambient temperature and stirred 
5 . for Jboat 15 to 20 hours. TTie c4ke (activated carbon) was washed with toluene (4 ^ 
• - volumes to assay grams of pyrazole, 40.9 mL). The washing were combined with the 
filtrate to give l-C2-fluoropheriyl)-lH-p)nmole-3-anune i^. 

Selected Signals IH NMR (300 MHz. DMSO^): 5 7.W (d. J=2,6 Hz. IH), 7.7^ 

10 J=8.2. 1.8 Hz, IH). 7.34 (ddd. J=ll.l, 7.9, 1.7 Hz, IH), 7.28-7.14 (m. 2ID. 5.77 (d. 
J=2.6 Hz, m)i 5.10 0>rs, 2H). 

St^pB : Pf^paratioit the^ Hvdm^t^^nride Salt 2-1 



15 



20 



25 




Ji CI /- 



EtOH-AcOEt 




HCl 



1-3 



2-1 



A portion of the above or^ic layer containing l-(2-fluorophenyl)-lH- 
pyrazole^3-amihe 1=3 <115 mL. 51.0 mg/mL. 5.87 assay g (33.13 mmol)) was solvent- 
switched from toluene to EtOH (29.4 mU 5 volumes to pyrazole assay). Tothe 
solution was added EtOAc (5.9 mL. 1 volume to assay grams of pyrazole). followed 
by 4N HCl in EtOAc (9.1 1 mL. 36.4 mmol. 1.1 equivalents) at room temperature. 
Then the l.(l-fluorophenyl)-lH-pyrazole-3-amine HCl salt (0.5 weight % to assay 
grams of pyrazole, 29.4mg) was added as seed. 

# 

The resulting slurry was aged at rocim temperature for 1 hour, and then 
EtOAc (88 mL. 15 volumes to pyrazole assay) was added dropwise at anibient 
temperature over more than 2 hours. The resulting suspension was aged at ambient 



34-. 



• 



tempemtuie for 15 to 20 hours. The batch Ayas filtered, washed with EtOH-AcOEt 
(1:10; 23.5 mL), EtOAc (11.7 ni), and dried at room temperature under vacuum for 
15 hours to give' the l-(2-fluorophenyl)-lfrpyra2x>le-3-amine hy^^^ 

5 iselected.Signals iH NMR (500 MHz, DMSO-d6): 5 9.18 (brs. 3H). 8,10 (dd. J=2.4. 
2.4 Hz, IH), 7.73 (ddd. J-8.0, 8.0. 1.6 Hz, IH), 7.50-7.42 (m. 2H). 7.36 (ddd. 1=8.0, 
8.0, 1.5Hz. IH). 6.40 (d. J=2.5.Hz. IH). . 

10 Pnir-'r' ^iffiTnriAn i -/l-PluoronhenvlVlH-WrBTPle-^- Amiiie HCl Salt 2-1 
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32.900 
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33.320 . 204 . . 

33.700 ^ . . . . 

34.860 . ''^^ , 

35.460 . 136 ; 

5 . 35.820 . 225 . , . 

. 36.760 iSO 

37.400 . . 357 

37.740 ' l'^'^ . . 

38.340 .150 

10 39.380 . .379 

Above powder X-ray diffraction analysis data were me^ured by the samaconditions 

as Example 1 (Step B). 

... Although H2-fl"orophenyl)-lH-pytazole-3-amine hydrochloride salt 

2A is.characterized. by the complete group of angle 2 theta values Usted in Table 3, all 
15 the values are not required for ^uchindentification.. The l-(2-fluoix)phenyl)-lH- 

pyrazole-3-amine hydrochloride salt M can be identified by the angle theta value in 
the range of 19.9 - 2b.0*>. The l-(2-fluorophenyl)-lH-pyiazole-3-amine 
hydrochloride salt 2:1 cin be identified by any one of the following angle theta. 

. values, or any one of the following groups of angle theta values: 

20 a) 19.94*; 

b) 10.9 -11.0M9.9- 20.0*. and 24.6 - 24.7'; arid 

c) 10.9-ll.0M9.4M9.9-20.0-;22.0 - 22.1°,23.6-23.7*.24.6-24.7°and 
27.6*. Additionally, each of the angle 2 theta values from Table 1 can be . 
expressed to two decimal places.as foUows: 10.92*. 19.40*. 19.94°. 22.08*. 

25 . 23.68*. 24.68* fflid 27.60*. 

Compound 2il is also characterized by dif fraential scanning 
calorimetry (DSC). The DSC curve for compound M is characterized by an. 
endotherm with a peak temperature of 145.65 *C + 2*C. when obtained under the 
30 same measurement conditions as for compound!^. Example 1. Step A- 
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EXAMPLE 3 



pm pararion of l-(9-Phenvn-lH-Pvra70k.-3- Amine 3-2 



10 



15 



HoN 



^>S^^NHNHo • HCI 



^==^ NaOEt/ 



'NHNHa • HCI 
3-1 



EtOH 




3-2 



5 . 



20 



to a suspension of the phenylhydrazdne hydrochloride 3A d-O TCI) 
in EtOH (5 mL) was added 21 weight %.NaOEt in EtOH (7.23 mL) while keeping the 
temperature less than 30«>C. The ethoxyacrylonitrile 1^ (1 .33mL, Acros) was then . 
added at 25°C. The reaction mixiute was warmed to about 820C over 30 minutes and 
then aged for 20 hours. The reaction mixture was cooled to ambient temperature. 
Water (10 mL) was slowly added to the reaction mixture while keeping the 

temperature below 30 °C. The resulting aqueous cthanol solution'was extraced with 
MTBE (20 mL) then the organic layer was washed with 10% NaCl .aqueous solution 
(5 mL). Activated carbon (Shirasagi P. 5 mg) was added to the resulting solution at 
ambient tempf?ratuie «ind stirred for about 1 hour. Concentration of the filtrate and 
purification of tfie resulting residue Witii flash chromatography (heptanemtOAc - 
2:1) gave l-(2-Phenyl)-lH-Pyrazole-3-Amine 3^. 

Employing the procedure substantially as described in Examples 1, 2 
or 3, but substituting tiie appropriate amines for tiie 2-fluorophenylhydrazine and 
phenyl hydrazine starting materials used in Examples 1, 2, and 3, otiier substituted . 
pyrazole compounds pf formuia I may be prepared. 
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WHAT IS GLAIMED IS 



1. A process for preparing a compound of the formula I, or a salt, 
hydrate or polymorph thereof. 



HoN 




; wherein 

■ ' . ; 1 • * 

r1 and are both, independently selected from the group consisting of . 
(1) hydrogen, 
* . ' (2> , halogen, 
10 (3) nitro, 

(4) lower alkyl, 

(5) halo(lower)alkyU . 

(6) hydroxy(lower)alkyl, 

(7) cyclo(lower)^kyi. 
15 (8) lower alkenyl, 

(9) . lower alkpxy, . 

(10) haloOower)alkoxy, 

(11) lower alkylthio, 

• (12) carboxyl, . . 

20 (13) lower alkanoyl, 

(14) lower alkbxycarbonyl, 

(15) lower alkylene optionally substituted with oxo, and 

(16) -Q-Ar?, wherein Q is selected from the group consisting©^ a 

single bond and a caibonyl, and 
25 wherein Ar2 is selMted from the group consisting of 

(1) aryUand 

(2) heteroaryl, \ 
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wherein Ar2 is unsubstituted or substituted with a substituent selected from 
the grodp pdnsisting of . ■ 

(a) • halogen, 

(b) cyano, 

(c) lower alkyl, • ■ !" 

(d) halo(low.er)alkyl, 

(e) hydroxyClower)alkyl, 
. .(f) hydroxy, 

(g) lower alkoxy, . - 

(h) halo(lower)alkoxy, ... 

(i) • lower alkylamino, . 

0) di-lower alkylamino, ■ 
(k) . lower alkanoyl, and 
(!) aryl; . 



comprising the steps of: . 

(a) • forming a hydrazine solution; 

(b) adding a compotmd of formula V 




wherein 

. ■■ • • ■ ■ V . , . ..... 

r3 is selected from the group consisting of 

(1) lower alkyl, 

(2) aryl, and . 

(3) -CH2aryl, . 

to the hydrazine solution of step (a) to fom a mixture: and 

(c) heating the mixture of step (b) to a temperature between about 50°C to 
about 100*?C; 

afford the compound I. or a salt, hydrate or polymorph thereof. 

2. The process of Claim 1 wherein the hydrazine solution of Step 
(a) is formed by dissolving a compound of formula in . 
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NH2NH2 
III 



in a solvent * * 

5 ' . 3. - The process of Claim 2, wherein the solvent is selected from 

* the group consisting of . ' 

. (a) -Cl-4 alcohol; 

. (b) toluene; 

(c) tetrahydrofuran; and 

10 ' . (d) dimethylformamide; 

or a mixture thereof . . • ' . . 

.4. The process of Claim 3 wherein the solvent is ethanol. 



15 



5. The process of Claim 1 wherein the hydrazine solution of step 
(a) is formed by treating a salt of a compound of formula HI 



ft 



"NHNHaAcid 
salt of 111 



20 with a base in a solvent. . . 

6, The process of Claim 5 wherein the solvent is selected from the 

group consisting of 

(a) -C 1-4 alcohol; 

25 (b) toluene; . . 

(c) " tetrahydrofuran; and 
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(a) 


Ql luCiny llvli. liialUlUCy 




or a inixtuie thereof. 






7. ■ 


The process of Claim 6 wherein the solvent is ethanol. 


5 


8. 


The process of Claim 5 wherein the salt of the compound of 




formula HI is selected from the group consisting of acetic acid salt, oxaUc acid salt. 


• 


hydrochloride salt, hydrobromide salt, dihydrobiomide salt, mesylate salt, tosylate salt 




and sulfate salt 




10 








9. 


The prpcess of Claim 8 wherein the salt of the compound of 




formula m is a hydrochloride salt. 




10. 


The process of Ciaim 5 wherein the base is selected from the 


15 


group consisting of 






(a) 


sodium ethoxide; 




(b) 


sodium methoxide; 




(c) 


lower alkylamine; 




(d) . 


l,8-diazabicyclo[5.4.0]undec-7-ene; 




(e) 


potassium r-butoxide; and 




(f) 


sodium hydroxide. 




11. 


The process of Claim 10 wherein the base is sodium ethoxide. 


25 


12. 


The process of Claim 1 wherein Rl and R2 are both 




independently selected from the group consisting of 




(1) 


hydrogen, 




• (2) 


halogen, . 




(3) 


lower alkyl, 


30 


(4) 


halo(lower)alkyl, 




(5) 


lower alkenyU 




(6) 


lower alkanoyU . 




(7) 


lower alkylene, optionally substituted with oxo, and 




(8) 


.Q-Ar2, wherein Q is selected from the group consisting of a 
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single bond and a carbonyU and 
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wherein Ar2 is selected fipom the group consisting of 



(2) heteroaryl, 

wheietn Ar2 is unsubstituted or substituted with a substituent selected from 
5 • the group consisting of 



(a) 


halogen. 


(b) ■ 


cyano, ■ • 


(c) 


lower alkyl. 


(d) 


. halo(lower)alkyl. 


(e) 


hydroxyOower)alkyl, 


if) 


hydroxy. 


(g> 


lower alkoxy. 


(h) 


hal6(lower)alk6xy. 


(i) 


.lower alkylaraino,' 


- (j) 


di-lower alkylamino. 


(k) 


lower alkanoyl, and 


(1) 


aryl. 



14. . The process of Claim 13 wherein Rl is hydrogen and R2 is 



(1) aiyl. and 



20 selected from the group consisting of 

(1) hydrogen, 

(2) 2-fluoro,. 

(3) 3-fluoro, 

(4) 4-fluoro, 
25 (5) 5-fluoro,' 

(6) 2-chloro, . • 

(7) 3-chlorp, 

(8) 4-chloro, 

(9) . 2-difluon)methoxy, 
30 (10) 3-difluoiomethoxy, 

(11) 2-methyl. 
, (12) . 2-pyridyl, 

(13) 2-quinolyl, and 

(14) ' 3-quinolyl, 
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15. The process of Claim 14 wherein Rl is hydrogen and R2 is 
selebted from the group consisting of 
• . (1) hydrogen, ... 

(2) 2-fluoro, 

(3) 3-fluoro, and 

(4) 4-fluor6. • ■ 



10 

• fluoro. 

. . fluoro. 
15 



16. The process of Qaim 15 wherein both Rl and R2 are hydrogen. 

17 The process of Claim 15 wherein Rl is hydrogen and r2 is 2: 

18 The process of Claim 15 wherein Rl is hydrogen and R2 is 4 



.19 Theprocessof Claim 1 wherein R3 is selected from the group 
consisting of lower alkyl. 

20. The process of Claim 19 wherein R3 is selected from the group 
20 consisting of: -CH3. -CH2CH3. -(GH2)2CH3, -CH(CH3)2. -(CH2)3CH3. and . 
CH(CH3>3. 

•21. The process of Claim 20 whMiBlnR^ is -CH2CH3< 

25 . 22. The process of Claim 1 further comprising the step (d) of 

isolating the compiound I. 

23. The process of Claim I further comprising the step (e) of 
treating compound I with an acid to form a salt. 



30 



24. The process of Claim 23 wherein the acid of step (e) is selected 
frbm the group consisting of acetic apid. oxaUc acid, hydrobromlc acid, hydrochloric 
acid, anhydrous /^■tDluene sulfonic acid, p-toluene sulfonic acid hydrate, p-toluene 
sulfonic acid monohydiate, arid methane sulfonic acid, or a mixture thereof. 



35 
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25 • The process of Claim 24 wherein the acid of step (e) is selected 
from the group consisting of acetic acid, oxalic acid, hydrochloric acid, anhydrous p-. 
toluene sulfonic acid, p-tbluene sqlfonic add hydrate, andp^toluene sulfonic acid 
monohydrate, or a mixture thereof . 

5 • *. * . . ' 

26. The process of Claim 25 wherein.the acid of step (e) is p- 

toluene sulfonic acid monohydrate. 

27. TheprocessofClaim25 wherein the «u:id of step (e) is 
10 hydrochloric acid. . 

28. A compound of formula lz± 



15 




or a hydrate or polymorph thereof. 

' 29. A compound which is a crystalline form of the tosylate salt of 



20 compound lr4 



N 11 TsOH 
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■ 30. The compound of claim 29 having an x-ray powder diffraction 
. pattern obtained using Cu radiation containing an angle 2 theta value of 14.2 - 14.3*». 

5 31, The compound of claim 29 having an x-ray powder diffraction 

pattern obtained using Cu radiation containing an angle 2 theta valae of 14.24*. 

32. The compound of claim 29 having an x-tay powder cUffraction 
pattern obtained using Cu radiation containing the. following angle 2 theta values: 

10 14.2- 14.3° and i21.6- 21.7°. 

33. The compound of claim 29 having an x-ray powder diffraction 
- . pattern obtained using Gu radiation^ontaining the following angle 2.theta values: 

14.2 - 14.3*. 20.0 - 20.1°, and 21.6- 21.7°. 

15 . 

34. the compound ofclaim 29 having an x-ray powder diffiraction 
pattern, obtained iising Cu radiation containing an angje 2 theta value of 8.6 - 8.7°. 

35. - The compound of claim 29 having an x-ray powder diffraction 
20 . pattern obtained using Cu radiation containing an angle 2 theta value of 8.68°. 

36. The compound of claim 29 having an x-ray powder diffraction 
pattern obtained using Cu radiation containing the following angle 2 theta valuies: 
8.6 -8.7° and 11.9-12.0°. . . 

25- 

37. The compound of claim 29 having an x-ray powdfflT diffraction 
pattern obtained using Cu radiation containing the following angle 2 theta values: 
8.6 - 8.7M 1.9 - 12.0°, and 20.5 - 20.6 °. 

30 38. A compound of formula IB. 
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-!0 ».a.os!3aiis 



HCI. 




2-1 



or a hydrate or polymorph thereof. 

5 ■ : 

39. ■ A compound which is a crystalline form of the 
hydrochloride salt of compound 2^1 



h \ -HCI 

.F 




10 . 2-1 



40. The compound of claim 39 having an x-ray powder diffraction 
pattern obtained using Cu radiation containing the following angle 2 theta value: 
15 j[9,9-20.0«'. . 

.41. The compound of claim 39 having an x-ray powder diffraction 
pattern obtained using Cu radiation containing the following ang^e 2 theta value: 

19.94". . ... 

42. The compound of claim 39 having an x-ray powder, diffraction 
20 pattern obtained using Cu radiation containing the following dngle 2 theta values: 
10.9 - 11.0M9.9 - 20.0°, and 24.6 - 24.7". 
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TITLE OF THE INVENTION 

PROCESS FOR MAKING SPmOLACTONE COMPOUNDS 

ABSTRACT OF THE DISCIjOSURE 

This invention relates to. a process for making pyrazole compounds of 

fonnulaL 



H2N, 
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